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Abstract
Birds have evolved many different strategies to cope with varying predation. Birds throughout the world
are known to respond to threats, in part related to their size, social preferences, and foraging habits. Since
there is relatively little known about these mechanisms for tropical birds of Cloud Forests, I have
performed the following study in the Monteverde area of Costa Rica. A total of 129 calls of two types
were played to 33 species in the Monteverde area during the course of this study. Anti-predator responses
were recorded for birds exposed to a call playback of the Barred Forest-Falcon (Micrastur ruficolli) and
the scold call of a White-breasted Wood-Wren (Henicorhina leucosticta). The degree of response was
compared to a bird’s size, social system, and foraging habits. Bird species studied tended to investigate
wren calls more than raptor calls. Size was also found to be a factor influencing the type of response
given to call playbacks. Heavier, longer, and “chubbier” birds tended to retreat from the call of the falcon.
Longer birds tended to do nothing or call while moving towards the playback of the wren scold call.
Response of birds was not related to social preference nor foraging habits, possibly because of small
numbers of social birds found and the many foraging habits of Cloud Forest birds. Despite a relatively
small sample size, this study has revealed a few basic trends in the anti-predator responses of a portion of
Monteverde’s bird species and could possible provide the layout for possible larger future studies on this
subject.

Resumen
Los pájaros han evolucionado muchas estrategias diferentes para enfrentarse con variar la rapiña. Los
pájaros a través del mundo se saben para responder a amenazas, en la parte estuvo relacionado con su
tamaño, las preferencias sociales, y adentrándose los hábitos. Desde que allí relativamente es sabido poco
acerca de estos mecanismos para pájaros tropicales de Bosques de Nube, yo he realizado el estudio
siguiente en el área de Monteverde de Costa Rica. Un suma de 129 llamadas de dos tipos fue jugado a 33
especies en el área de Monteverde durante el curso de este estudio. Las respuestas anti animal de rapiña se
registraron para pájaros expuestos a una repetición de la llamada del Halcón de Monte Barreteado
(Micrastur ruficolli) y la llamada de virago de un Soterrey de Selva Pechiblanco (Henicorhina
leucosticta). El grado de la respuesta fue comparado con un pájaro el tamaño de s, sistema social, y
adentrándose los hábitos. La especie del pájaro estudiada tendió a investigar las llamadas de troglodito
más que raptor llama. El tamaño se encontró también ser un factor que influye el tipo de la respuesta dada
para llamar repeticiones. Más pesado, más largo, y “más gordinflón” pájaros tendieron a retirarse de la
llamada del halcón. Los pájaros más largos tendieron a no hacer nada o la llamada al mover hacia la
repetición de la llamada de virago de troglodito. La respuesta de pájaros no fue estaba relacionada con la
preferencia social ni adentrándose los hábitos, posiblemente a causa de números pequeños de pájaros
sociales encontraron y el muchos adentrándose los hábitos de pájaros de Bosque de Nube. A pesar de un

tamaño de la muestra relativamente pequeño, este estudio ha revelado unos pocas tendencias básicas en
las respuestas anti animal de rapiña de una porción de Monteverde la especie de pájaro de s y puede
posible proporciona la disposición para estudios futuros, más grande y posibles en este sujeto.

Introduction
Anti-predator behavior is an important aspect in the everyday struggle to survive for most
bird species. Through years of evolution, birds have developed strategies to deal with the
ever-present threat of predation (Perrins and Harrison 1979): In the types of anti-predator
behaviors described by Alcock (1984), birds are generally known to use camouflage,
warning coloration, and social behavior/group defense as mechanisms against predation.
In response to a direct threat, like that from a falcon call, birds will also give antipredator behaviors including retreat, investigation, and mobbing. The type of behavior
deployed by a bird is probably dependent upon many variables including size, social
system, and foraging preference of the bird subjected to the call.
Birds with social behaviors are generally well documented to have reduced levels of
predations due to underlying response mechanisms within social groups. The maintenance
of flocks has benefits to participating individuals due to improved vigilance (Alcock 1984,
Moller 1992). Flocks have more individuals scanning for predators at any one time
compared to solitary individuals, thus increasing the chance of early detection and
ultimately a more rapid deployment of alarm calls and defensive behaviors (Alcock
1984, Burger 1981, Cresswell 1994, Foreman and Monkkonen 2001, Greig-Smith 1981,
Hoogland and Sherman 1976). The use of alarm calls is also known to benefit both
intraspecific and interspecific groups of birds in a social context (Groom 1992). The use
of alarm calls is beneficial because the calling bird reduces the chance of predation for
itself or others by: causing neighbors to react to the alarm call, thus redirecting the
attention of the predator away from the calling individual; causing alarmed individuals to
form a group that overall reduces the chance of predation on any one individual; or
alerting the predator to the fact that it has been discovered, thus increasing its tendency to
hunt elsewhere (Smith 1986).
Alarm calls are also known to elicit mobbing behavior, which is another type of
social anti-predator response. Despite the potential risk of mobbing behavior, many
species of birds use mobbing as an effective deterrent mechanism against predatorial
threats (Hurd 1996). In addition, many interspecifics monitor and assist in mobbing
behavior initialized by other species (Forsman and Monkkonen 2001, Hurd 1996, Moller
1992).
Overall size is another known factor in determining the type of anti-predator
response in birds subjected to varying predation risks. In general, the type of response to
the presence of a predator will be different based upon evidence that larger birds tend to
be preferred prey items for raptors. With this information, the response of a larger bird to
the direct threat of a predator should be one of increased vigilance or movement away
from the direct threat. In the case of an indirect threat, such as the alarm/mobbing call

from a smaller bird, a larger bird would probably tend to have no response because
smaller birds are usually preyed upon by different predators, which in turn have a specific
preference for smaller prey items (Forsman and Monkkonen 2001).
Preferred foraging strata within the forest may also be deterministic in the type of
anti-predator response given by birds exposed to different predation threats. Since forest
dwelling raptors generally tend to hunt in the upper canopy (Stiles and Skutch 1989),
canopy dwelling species may be more "tuned-in" to their calls compared to species that
dwell in the understory. This is probably a similar case for species that live in the
understory. Most wrens live in the lowest portion of the canopy (Stiles and Skutch 1989),
species in the understory will be more aware of the alarm calls given by wrens than
species that live in the canopy.
This study focuses on size, social and foraging behavior in relation to the type of
response given by birds of the Monteverde area. The use of two types of predator threats,
the direct threat from the call of a Barred Forest-Falcon (Micrastur ruficolli) and indirect
threat created by the scold call of a White-breasted Wood-Wren (Henicorhina
leucosticta), are used to uncover the response types given by birds in relation to their
size, social system and context, and foraging preference.

Materials and Methods
Calls were played to 33 different species in the Monteverde area of Costa Rica between
26 April and 10 May, 2003. Specific sites of data collection were located in the
Monteverde Cloud Forest Preserve (MCFP), Reserva de la Estación Biológica
Monteverde, and along roads descending into the San Luis Valley including the Trocha
and the "Pigtrail". Highest and lowest elevational points of collection within these sites
ranged from 1100 to 1842 meters. Holdridge life zone classification for these areas
ranges from premontane moist forest in San Luis to lower montane rain forest at the top
of the MCFP and Cerro Amigos (sensu Holdridge).
While walking the trails and roads within the study area, I listened and scanned for
any type of bird within a 25-meter radius. Once a bird was located, I identified it to
species and searched for any other birds within the immediate area. When I finished
surveying the birds in the area, I either played the call of a Barred Forest-Falcon or the
scold call of a White-breasted Wood-Wren to the bird in view. The Barred Forest-Falcon
was chosen for this study because it is a known resident of the study area and is a
predator of other birds occurring within the area (Fogden 1993). This species is known to
be vocal during the early morning and late afternoon hours of the day, thus potentially
allowing their call to be recognizable to prey. The White-breasted Wood-Wren was used
because it gives a very similar scold call to the resident Gray-breasted Wood-Wren
(Stiles and Skutch 1989). Wren scold calls were used because they have been found to
cause other bird species to approach or react to a scolding wren (Morton and Shalter
1977).

Calls were played at 3/4 to full volume levels depending on the bird's distance to
the player. Immediately following the start of the call, I monitored the bird's response
and recorded it as one of the five following categories: "nothing", "aware", "retreat",
"move toward", and "call/move toward". A response of "nothing" indicated that the bird
had no physical or vocal response. "Aware" meant that the bird increased its level of
awareness (e.g. increased scanning while perched or foraging) but did not quit its current
activities. "Retreat" was the result of the bird physically moving or flying out of sight.
"Move toward" meant that the bird physically moved closer to the call to investigate but
did not vocalize while doing so. "Call/move toward" was the result of the bird moving
towards the player while calling.
Chi2 test of independence between two or more samples was used to test for
differences between numbers of birds exhibiting different types of reactions. Sociality
(e.g bird species normally found solitary or in groups) and foraging height (e.g. where a
species is usually found: canopy, understory, or anywhere) were obtained from Stile and
Skutch (1989). This type of test was also used to determine differences in response based
upon social context (e.g. birds tested in or out of groups during the study). One-way
ANOVA for variance was used to find possible differences in type of response given to
either the falcon or wren call based upon a bird's mean weight in grams and mean length
in centimeters. This information was also obtained from the species accounts in Stiles
and Skutch (1989). One-way ANOVA was also used to compare "Chubby Ratio"(mean
weight divided by mean length) of a bird to the response type. "Chubby Ratio" was
created because it provides a better indicator to a bird's actual body shape or agility than
weight or length when used alone.

Results
I encountered 129 birds of 33 species. Of these, 69 birds of 27 species were presented
Barred Forest-Falcon calls. Sixty-six birds of 20 species were presented with the scold
call of a White-breasted Wood-Wren (Appendix A).

Response to Falcon Call Playback
Birds responded to the falcon call in a number of different ways (Table 1). The most
common response was "nothing", a response where birds acted as though the raptor were
not calling. For example, a foraging bird continued to forage with no apparent change in
behavior before, during, and after the call playback. Twenty-nine of the 66 birds (44%)
showed this lack of response, despite close proximity to the tape player. The second
most frequent response was "aware" or an increase in the scanning or vigilance of a bird
without changing its overall behavior. This occurred within 19 of the 66 birds (29%)
exposed to the falcon call. The rest of the birds, 18 individuals, showed nearly an equal
tendency to retreat or move towards the call silently or while calling.

Effect of Bird Size
Larger birds were more likely to retreat from the falcon call than smaller birds, based
upon weight (Figure 1), length (Figure 2), and "chubby ratio" that divides weight by
length (Figure 3). A chubby bird is one least likely to escape and would be the biggest
reward to the predator. Birds that retreated were a mean of 308 +/- 366 g,, 34 +/-18 cm,
and had a "chubby ratio" of 6.9 +/- 4.9 while birds of other behaviors ranged from 33 +/35 g to 43 +/- 56 g, 15 +/- 5 cm to 20 +/- 3 cm, and "chubby ratios" of 1.8 +/-1.2
to2.9+/-.8.

Effect of Sociality
The effects of a bird's particular social habits were not found to be significant in
determining the type of responses given by birds exposed to the Barred Forest-Falcon call
(Table 2). The number for each response type was usually higher for social birds than
solitary birds, for example, 25 social birds had no response compared to 5 solitary birds.
Overall, more social birds, 57 individuals of the 66 sampled (86%), were exposed to the
call compared to 9 individuals (14%) that live solitarily.

Effect of Social Context
Social context, or whether a bird was sampled while solitary or in a group, was not found
to influence the type of response for birds exposed to the Barred Forest-Falcon calls
(Table 3). Most birds, 26 individuals of the 66 sampled (39%), responded by doing
nothing to the call whether they were alone or in a group. The second most frequent
response, "aware" or increased scanning and overall vigilance, was observed in 19 of the
66 individuals (28%). The rest of the responses were only observed in a few birds,
including 8 for retreat (12%), 4 for "move toward" (6%), and 9 for "call/move toward"
(13%).

Effect of Foraging Height
Birds that frequent the canopy were more inclined to retreat than birds that frequent the
understory or all of the forest (Table 4). This was significant in terms of the Chi2 value
received but the actual values within the table are not very different. Three birds of the
five total that gave a retreat response were canopy foraging species, while two from the
understory had the same response. The number of birds sampled from the canopy, and
understory represented a small percentage of the total number of birds exposed to the
falcon call, eight individuals (12%) from the canopy and 12 (18%) from the understory.

Response to White-breasted Wood-Wren Playback
Birds also responded to the scold of the White-breasted Wood-Wren in different ways
(Table 1). Most birds, fifteen individuals (23%), did nothing in response to the scold call.
An almost equal amount of birds responded by becoming aware or by moving towards
the call with or without calling themselves [13 (19%), 13 (19%), 11 (16%) individuals
respectively]. The most infrequent response was that of a birds that retreated from the
call, two examples (0.3%).

Effect of Size
Larger birds had a general tendency to respond by calling and moving towards the player
or had no response at all. Even though not significant overall (Figure 5), longer birds
show this trend as they had significant differences between no response and both
increased awareness and moving towards the call (p = .0231 and .0262 respectively).
Birds that had no response had an average length of 20.2 +/-13.3 cm while birds that had
increased awareness or movement towards the call had average lengths of 12.9 +/-1.8
and 12.6 +/- 4.6 cm respectively. In addition, differences were seen between longer birds
that called while moving towards the scold call and birds that responded with increased
awareness and silently moving toward the call (p = .0547 and .0573 respectively).
Chubbier birds were more likely to have no response significantly more than they
responded by increasing awareness or retreating, according to the "chubby ratio" (Table
6). Birds with no response had a chubby ratio of 3.0 +/- 3.4 and those retreating or
having increased awareness had 1.9 (n = 1) and 1.2 +/- .4 respectively. In relation to
weight there was no significant difference for the type of response given (Figure 4).

Effect of Sociality
Overall more birds of social species were sampled, 46 individuals (85%), than birds of
solitary species, 8 individuals (15%). Because the sampling size for birds of solitary
species was small, it is difficult to clearly identify the effects of sociality on the type of
response given by birds exposed to the scold of the White-breasted Wood-Wren. But
general trends are still seen as a higher percentage of solitary birds move towards the
wren call than do social birds. Five of the eight (63%) solitary birds moved toward the
playback while only seven of the forty-six (15%) social birds had the same response
(Table5).

Effect of Social Context
Social context, or whether a bird was sampled while solitary or in a group, was not found
to influence the type of response for birds exposed to scold call of the White-breasted
Wood-Wren (Table 6). Most birds, fifteen individuals (23%), did nothing in response to

the scold call. An almost equal amount of birds responded by becoming aware or by
moving towards the call with or without calling themselves [13 (19%), 13 (19%), 11
(16%) individuals respectively]. The most infrequent response was that of a birds that
retreated from the call, two examples (0.3%).

Effect of Foraging Height
Overall the typical foraging height of birds did not significantly affect the type of
response given when birds were exposed to the scold of the White-breasted Wood-Wren
(Table 7). Results from the Chi2 table may be skewed as only a few canopy, one
individual (2%), and understory birds, eight individuals (15%), were sampled during the
study.

Comparing Responses to Falcon and Wren Playbacks
Many differences can be seen when comparing responses to the Barred Forest-Falcon
and the White-breasted Wood-Wren (Table 1). Overall more birds were exposed to the
falcon calls (66 individuals) than those exposed to the wren scold calls (54 individuals).
A significant amount more birds moved towards the wren scold call to investigate (13
individuals) than did birds moving towards the falcon call (4 individuals). Also, but not
significantly different, more birds responded by doing nothing (26 individuals), increasing
awareness (19 individuals), and retreating (8 individuals) from the calls of the falcon than
they did to the wren scold calls (15, 13, 8, respectively). In addition, more birds
responded to the wren scold call by movement towards both with and without their own
calls (13 and 11 individuals) than did birds responding to falcon calls (4 and 9
individuals).

Discussion
When reviewed, the results of this study reveal some interesting trends in the behavioral
responses of Monteverde birds to different predation threats. First, larger birds are
retreating from the raptor call while they are either moving towards or ignoring the wren
calls. Perhaps these "larger" birds retreat from the direct threat of the raptor because they
have cued in on its calls and can associate it with danger. Raptors probably hunt larger
birds more frequently than small birds because they give them the highest energy return
for the energy spent hunting (Forsman and Monkkonen 2001). If this assumption is
correct, then thousands of years of raptors hunting larger prey items has probably selected
for birds that recognize a raptor call as danger. This would then eliminate the birds that
do not recognize the raptor call because they do not associate it with danger, ultimately
leaving the larger birds that recognize and react to the call, which is what we may be
currently seeing today.
In addition, these larger birds are either not responding to or calling while moving

towards wren scold calls. No response by larger birds to the wren scold call could
probably be explained by the behavior of wrens in general. Wrens are known to be vocal
in many situations including during territorial disputes and when observing a foreign
object or predator (Morton and Shalter 1977). Because wrens do not strictly give calls in
response to predators, birds may become desensitized to their calls. For this reason, any
bird living in proximity to wrens, including large birds, may not respond to the scold call
because it is given so frequently. Birds have probably evolved to not respond to every
wren scold call because responding to every call would be wasting needed energy.
The birds moving towards while alarm calling in response to the scold calls can be
explained by the individual bird species that gave these responses. Five of the eleven total
responses of this type came from four species that are known to move toward and give
alarm calls when subjected to different types of calls. A Brown Jay (Cyanocorax morio)
and Azure-hooded Jay (Cyanolyca argentigula) were each responsible for one response,
and are two species known for their mobbing behavior in response to the alarm calls of
their kin and other species. Another two responses came from the Mountain Robin
(Turdus plebejus) while the last came from a White-throated Robin (Turdus assimilis).
Both of these species were observed to have similar responses to the playback of the
falcon call (Appendix A). Since these four birds are known to frequently have this type of
behavior, and account for 45% of the values in that response type, this trend is probably
not as strong as the data suggests. Rather it should probably be considered a more
skewed result because those four species are generally heavier than most of the other
species examined and represent 45% of this type of response.
Sociality has been found to not play an overarching role in response to either the
falcon or the wren calls. These factors may have been unimportant due to the overall
small sample size taken for birds that live solitary lives. If an equal number of solitary
birds versus social birds were taken, then the actual trends would have probably been
revealed. Social birds would usually have no response to either call because of the
"selfish herd" hypothesis. This states that animals will join groups or flocks because they
reduce the chances of predation for individuals joining because there are many other
individuals that a predator can choose from while the prey are in groups (Alcock 1984).
Also, social birds may not respond because there is better vigilance within flocks. More
birds means that there are more eyes to search for predators, which allows for more
response time if attacked because predators will be detected earlier. Therefore birds may
not respond to predator calls but instead will wait until one is actually seen. Solitary
birds are probably more inclined to investigate scold calls because the birds calling are
being used as another set of eyes by the solitary bird. If the neighboring bird gives an
alarm call, a solitary bird will want to investigate the situation for its self to determine
which response it should give based upon the actual situation. If there is no threat present
then the bird can go back to whatever it was doing, but if there actually is a predator it
can then respond accordingly. This type of behavior was demonstrated in a study by
Hurd in 1996 as she noted that ten species of birds responded to the mobbing calls of a

Black-capped Chickadee (Parus atricapillus) because they shared predators and were
using the chickadees as an alarm for danger. In this way it is better for the bird to
investigate neighboring calls because they provide a means of keeping track of what is
going on outside of its own field of view.
In this study social context, whether birds were found in or out of flocks, did not
reveal any clear trends in the response type given for birds exposed to either the raptor or
wren calls. This is an unusual result because many studies demonstrate that many birds
benefit from participating in flocks. Mixed-species flocks of Heathland birds have been
found to form because a few species are more vigilant than others, and therefore it is
beneficial for some birds to join because they gain protection from more vigilant birds
(Greig-Smith 1981). In another situation, Sand-collared Nighthawks (Chordeiles
rupestris) parasitized the nesting colonies of three other bird species with their own nests
because the other species actively defended their nests, thus creating an opportunity for
higher brood success rates (Groom 1992). These are just two of the many studies that
demonstrate that birds gain anti-predator defenses by simply joining flocks or
congregations of many bird species. Based upon this literature I believe that Monteverde
bird species also have varying anti-predator responses based upon their social context.
Foraging height was not found to be deterministic in the type of response given to
either the Barred Forest-Falcon or White-breasted Wood-Wren calls. A significant
number of birds in the canopy retreated from the falcon call, but this result may have
been influenced by a small sample size for birds that are found in the canopy. I feel that
this result is representative in the type of response that would probably be given even if
the sample sizes for each category were the same. Birds in the canopy should retreat
more often than birds that are found in the understory because the typical hunting area
within the forest for a Barred Forest-Falcon is just under the canopy (Stiles and Skutch
1989). In addition, it is probably likely that canopy birds would not react to a wren
because wrens are usually understory birds, and have a different set of predators than that
of canopy birds. Likewise, understory birds would probably not respond to a falcon call
for the same reasons.
Overall, size has been found to be important, and represents a clearer case of cost
and benefits than the other factors. Although this has been explained, it is probably not
independent from the other factors. Social preference may be influenced by the more
important factor of size. If most of the social birds and solitary birds were represented by
large birds, then the underlying factor of size would create no difference between social
and solitary bird behavior types. Likewise, if large birds made up most of the samples for
birds occurring in the canopy and understory a similar result would occur because size
would skew the results away from the possible true underlying differences created by
position in the forest. In order to uncover these possible trends future studies need
equally large sample sizes for each category being tested. This will then allow for the use
of a multivariate analysis to determine possible differences in response type.
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Tables and Figures
_____________________________________________________________________________________________

Table 1. Chi² table for differences in number of responses per category between Barred ForestFalcon and White-breasted Wood-Wren call playbacks. A significantly different amount more
birds responded with a “move toward” response for Barred Forest-Falcon (X² = 6.80, df = 1, n =
129).
_____________________________________________________________________________________________

Falcon
Wren

Nothing
26
15

Retreat
8
2

Aware
19
13

Move Towards
4
13

Call/Move towards
9
11

_____________________________________________________________________________________________

Table 2. Chi² table comparing response type to the typical social preference of the bird subjected
to the Barred Forest-Falcon call. Social preference of birds subjected was not influential in
determining the type of response (X² = 6.04, df = 4, n = 66).
_____________________________________________________________________________________________

Nothing
Retreat
Aware
Move Towards
Call/Move
Towards

Solitary
5
2
1
1
0

Alone
25
3
17
3
9

_____________________________________________________________________________________________

Table 3. Chi² table comparing social context versus the category of response of birds subjected to
the Barred Forest-Falcon call. Social context was not significant for determining the type of
response. (X² = 1.19, df = 4, n = 66).
_____________________________________________________________________________________________

Nothing
Retreat
Aware
Move Towards
Call/Move
Towards

Solitary
14
4
10
2
3

Alone
12
4
9
2
6

_____________________________________________________________________________________________

Table 4. Chi² analysis comparing typical foraging height versus category of response in birds
subjected to Barred Forest-Falcon call. Significant differences were found in the number of
canopy birds responding with “retreat” (X2 = 13.86, df = 4, n = 66), but results may be skewed
due to the overall small sample size.
_____________________________________________________________________________________________

Canopy
Understory
Throughout

Nothing +
Aware
5
11
34

Retreat
3
0
2

Move Toward
+ Call/Move
Toward
0
1
10

_____________________________________________________________________________________________

Table 5. Chi² analysis comparing response type to the typical social preference of the birds
subjected to the scold call of the White-breasted Wood-Wren. Differences in response types
between solitary and social birds may be difficult to interpret due to the small sample size of
solitary birds. But a general difference can be seen as there is a higher percentage of solitary
birds responding by moving towards, 5 of 8 individuals (68%) than there were social birds, 7 of
46 records (15%).
_____________________________________________________________________________________________

Nothing
Retreat
Aware
Move Towards
Call/Move
Towards

Solitary
3
0
0
5
0

Alone
12
1
15
7
11

______________________________________________________________________________
_______________
Table 6. Chi² analysis comparing social context versus the category of response of birds
subjected to the scold call of the White-breasted Wood-Wren. Social context was not found to be
significant in determining the type of response given (X² = 1.62, df = 4, n = 64)
_____________________________________________________________________________________________

Nothing
Retreat
Aware
Move Towards
Call/Move
Towards

Solitary
7
1
6
5
7

Alone
8
1
7
8
4

____________________________________________________________________________________________

Table 7. Chi² analysis comparing typical foraging position versus category of response in birds
subjected to the scold call of the White-breasted Wood-Wren. Typical foraging position was not
influential in determining the response type (X2 = 1.37, df = 4, n = 54).
_____________________________________________________________________________________________

Canopy
Understory
Throughout

Nothing +
Aware
1
5
23

Retreat
0
0
1

Move Toward +
Call/Move
Toward
0
3
21

_____________________________________________________________________________________________

Figure 1. Mean weights of birds responding differently to Barred Forest-Falcon calls. “Retreat”
response was significantly different from “nothing”, “aware”, “move toward”, and “call/move
toward” in heavier birds (p = .0002, n = 66).
_____________________________________________________________________________________________

_____________________________________________________________________________________________

Figure 2. Mean lengths of birds responding differently to Barred Forest-Falcon calls. “Retreat”
response was significantly different from “nothing”, “aware”, “move toward”, and “call/move
toward” in longer birds (p = .0011, n = 66).
_____________________________________________________________________________________________

_____________________________________________________________________________________________

Figure 3. Mean Chubby Ratio values for birds responding differently to Barred Forest – Falcon
call. “Chubbier” birds had a significantly different amount of “retreat” responses compared to
other responses types (p = .0016, n = 66).
_____________________________________________________________________________________________

_____________________________________________________________________________________________

Figure 4. Mean weights of birds responding differently to scold call of White-breasted WoodWren. The type of response was not influenced by the mean weight of birds subjected to calls (p
= .3852, n = 54).
_____________________________________________________________________________________________

______________________________________________________________________________
Figure 5. Mean lengths of birds responding differently to scold call of White-breasted WoodWren. Overall, response type was not influenced by length of birds (p = .0679, n = 54), but
individual tests revealed that longer birds will either do “nothing” or “call/move toward”
responses more than other responses when hearing the wren scold call (p = .0231, p = .0262;
respectively).
_____________________________________________________________________________________________

_____________________________________________________________________________________________

Figure 6. Mean Chubby Ratio values for birds responding differently to White-breasted WoodWren scold call. “Chubby Ratio” for birds subjected to this call type was not influential to the
type of response given (p = 0.09, n = 54)
_____________________________________________________________________________________________

Appendix A. Data tables for responses given from birds subjected to both falcon and wren
playback.
Common Name

Slate-throated Redstart
Three-striped Warbler
Collared Redstart
Grey-breasted Wood-Wren
Resplendent Quetzal
Mountain Robin
Common Bush-Tanager
White-throated Robin
Black-faced Solitaire
Emerald Toucanet
House Wren
Blue-crowned Motmot
Blackburnian Warbler
Yellow-throated Euphonia
Plain Wren
Black-breasted Wood – Quail
Mountain Elaenia
Chestnut-capped Brush Finch
Yellow-faced Grassquit
Spangle-cheeked Tanager
Tufted Flycatcher
Black Guan
Brown Jay
Golden-olive Woodpecker
Orange-bellied Trogon
Rufus-collared Sparrow
Purple-throated Mountain-gem
Brown-capped Vireo
Ruddy-capped Nightengale-Thrush
Azure-hooded Jay
Dusky-capped Flycatcher
White-fronted Parrot
Total

Weight
in grams
10
12
11
18
210
86
20
72

Length
in cm
12
13
12.5
11
36
24
13.5
22

33
180
12
120
8.5
15
18
275
20
42
10
20
8.5
950
235
75
70
20
4.8
12
28
88
20
230

17
29
10
39
11.5
11
13
23
15
18.5
10
13
12
64
39
20
25
13.5
6
12
16
29
16.5
25

Barred Forest-Falcon Playback
Move
Move
Nothing Away Aware Towards
3
3
3
1
2
1
3
1
1
1
2
1
1
2
1
2
1
1
1
1
1
1
2
1
1

Call/Move
Towards

8

3
2
1
1

1
1
1
1
1

1

4

10

1
1
1
2
1

1
32

5

18

Total
6
4
3
5
1
4
5
9
4
3
1
2
1
3
1
1
1
1
1
1
2
1
1
1
2
1
0
0
0
0
0
1
69
Total

Appendix continued.
White-breasted Wood-Wren Playback
Nothing Move
Move
Call/Move
Away Aware Towards Towards
1
3
1
1
2
2
3
3
2
1
1
1
3
1

1
1

3

2
3

2

1

2
1
1
1
1

3
1
1
1
1
21

1

15

12

11
60

Common Name
Tota
l
5
5
3
6
0
3
8
4
4
0
0
0
0
1
0
0
0
2
0
1
1
1
1
0
2
0
3
1
1
1
1
0
60
Tota
l

Slate-throated Redstart
Three-striped Warbler
Collared Redstart
Gray-breasted Wood – Wren
Resplendent Quetzal
Mountain Robin
Common Bush-Tanager
White-throated Robin
Black-faced Solitaire
Emerald Toucanet
House Wren
Blue-crowned Motmot
Blackburnian Warbler
Yellow-throated Euphonia
Plain Wren
Black- breasted Wood-Quail
Mountain Elaenia
Chestnut-capped Brush Finch
Yellow-faced Grassquit
Spangle-cheeked Tanager
Tufted Flycatcher
Black Guan
Brown Jay
Golden-olive Woodpecker
Orange-bellied Trogon
Rufus-collared Sparrow
Purple-throated Mountain-gem
Brown-capped Vireo
Ruddy-capped Nightengale-Thrush
Azure-hooded Jay
Dusky-capped Flycatcher
White-fronted Parrot
Total

